Keywords: hatchlings individual recognition predispositions recognition of familiarity social behaviour tortoises Recognition of familiar individuals is important for modulating social interactions, but it is not clear to what extent this capacity depends on experience gained through repeated interactions with different animals. In wild tortoises, evidence of social interactions is limited to behaviours performed years after hatching, in the context of mating. To investigate the capacity to recognize familiar individuals at the onset of life in tortoises, we used hatchlings of two species (Testudo marginata, Testudo graeca) reared with a single conspecific as their unique social experience. When in a novel environment with the familiar conspecific, tortoises reached the distance expected after running random trajectories. In contrast, tortoises tested with an unfamiliar conspecific first explored the other tested individual, then actively kept a distance from it significantly larger than expected by chance. These results show evidence of spontaneous recognition of familiar individuals in a nonsocial species at the onset of life, and active avoidance of unfamiliar conspecifics. We suggest that this predisposition might be adaptive for young tortoises' dispersal and that evolutionary pressures for social behaviour might be relevant for nonsocial species even at the onset of life.
Recognition of familiar individuals is important for modulating social interactions, but it is not clear to what extent this capacity depends on experience gained through repeated interactions with different animals. In wild tortoises, evidence of social interactions is limited to behaviours performed years after hatching, in the context of mating. To investigate the capacity to recognize familiar individuals at the onset of life in tortoises, we used hatchlings of two species (Testudo marginata, Testudo graeca) reared with a single conspecific as their unique social experience. When in a novel environment with the familiar conspecific, tortoises reached the distance expected after running random trajectories. In contrast, tortoises tested with an unfamiliar conspecific first explored the other tested individual, then actively kept a distance from it significantly larger than expected by chance. These results show evidence of spontaneous recognition of familiar individuals in a nonsocial species at the onset of life, and active avoidance of unfamiliar conspecifics. We suggest that this predisposition might be adaptive for young tortoises' dispersal and that evolutionary pressures for social behaviour might be relevant for nonsocial species even at the onset of life. © 2018 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
Recognition of familiar individuals and individual recognition require an animal to identify the features of organisms experienced in the past. These capacities are important for determining social responses in long-term social contexts (reviewed in Dale, Lank, & Reeve, 2001; Tibbetts & Dale, 2007) : they can induce a closer relationship to mates and kin, modify responsiveness and aggression to neighbours compared to strangers and, in dominance hierarchies, trigger differential responses depending on the relationship with the identified individual. Precocial avian species provide evidence of familiar and individual recognition at the onset of life, since newly hatched birds are adapted to recognize and follow social partners after a brief exposure, through the mechanism of filial imprinting (Bateson, 1966; Bolhuis, 1991; Vallortigara & Andrew, 1994; Zajonc, Wilson, & Rajecki, 1975) . It is not clear whether, besides filial imprinting, recognition of familiar individuals is available at the onset of life, and whether this capacity is present in species with limited social habits.
We addressed these issues by investigating the behaviour of newly hatched tortoises, precocial animals that are known to be nonsocial. Tortoises do not exhibit posthatching parental care, they mate promiscuously and they do not form pair bonds or cohesive social groups (Ernst & Barbour, 1989; Pearse & Avise, 2001) . In wild tortoises, evidence of social interactions is limited to behaviours that are performed when sexual maturity is reached, years after hatching, such as courtship, mounting and nesting (Auffenberg, 1977; Galeotti, Sacchi, Rosa, & Fasola, 2005; Sacchi, Galeotti, Fasola, & Ballasina, 2003; see for instance ; Swingland & Stubbs, 1985) . In captivity, tortoises housed with conspecifics show a capacity to follow the gaze of conspecifics (Wilkinson, Mandl, Bugnyar, & Huber, 2010) irrespective of familiarity with them, and to learn from the actions of other individuals (Wilkinson, Kuenstner, Mueller, & Huber, 2010) , suggesting that these animals possess capacities to respond appropriately to social partners. It is not clear, though, whether these capacities emerge in captivity as a result of repeated social interactions or constitute the spontaneous behavioural repertoire of tortoises. Moreover, it is not 
